Differential role of extra- and intracellular superoxide anions for nitric oxide-mediated apoptosis induction.
Nitric oxide (NO) has recently been shown to mediate apoptosis induction selectively in transformed fibroblasts, in contrast to their nontransformed parental cells. Here we show that NO-mediated apoptosis induction in transformed fibroblasts can be divided into two major phases. During phase 1, peroxynitrite is generated by the interaction of extracellular superoxide anions with NO and the intracellular glutathione level is subsequently lowered. This defines the beginning of phase 2, in which NO-mediated signaling depends on intracellular superoxide anions exclusively. The resultant peroxynitrite seems to activate the mitochondrial permeability transition pore and thus triggers execution of apoptosis. Experimental depletion of intracellular glutathione causes a drastic decrease in the length of phase 1 in transformed cells and renders nontransformed cells sensitive to NO-mediated apoptosis induction. These findings allow the prediction that either induction of superoxide anion generation or glutathione depletion may render cells sensitive to NO-mediated apoptosis induction.